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Active Control of Mechanical Surge in Magnetic Levitation

Compressors Considering Pressure Rise Fluctuations

JIN Xiansong, YUAN Jie, JIN Along, ZHOU Deqiang, WEN Suzhen

(Zhejiang Qingfeng Environmental Co., Ltd., Lishui 323000, China)
Abstract: Due to significant fluctuations in the outlet parameters of the magnetic levitation compressor under deep surge
conditions, it is difficult to accurately determine the surge line of the compressor, resulting in low surge margin after control and
limited control effectiveness. Therefore, this paper proposes an active control method of mechanical surge in magnetic levitation
compressors considering pressure rise fluctuations. Based on the mechanism of mechanical surge phenomenon during the operation
of the magnetic levitation compressor, this paper builds a lumped parameter equation of the equipment, analyzes the distribution
of surge lines according to the changes in limit flow values at different revolution speed, and constructs a compressor system
model. Considering the increase in pressure fluctuation, the point where the outlet pressure suddenly drops and is accompanied
by periodic fluctuations is identified as a sudden change point, and the system surge point is thus determined. Combining with the
principle of active control, this research designs an surge—resistent controller, and outputs the compensation control quantity of
the outlet pressure by adjusting the increase in outlet pressure to achieve active control of compressor surge. The results show that
after applying the proposed method to control the surge of the research compressor, the surge margin of the system is significantly
improved, and indicates that the application performance of the proposed method is better.
Keywords : pressure rise fluctuation; magnetic levitation compressor; aggregated parameters; mechanical surge; work point;
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